Formation of inositol phosphates in synaptoneurosomes of guinea pig brain: stimulatory effects of receptor agonists, sodium channel agents and sodium and calcium ionophores.
Carbamylcholine, norepinephrine, histamine and glutamate stimulated the formation of [3H]inositol phosphates in [3H]inositol-labelled synaptoneurosomes obtained from the cortex, striatum and hippocampus of the guinea pig. Synaptoneurosomes prepared from the cerebellum did not respond to receptor agonists. Agents that enhance the influx of sodium ions through voltage-sensitive channels, such as batrachotoxin, scorpion venom and pumiliotoxin B, or a sodium ionophore, monensin, stimulated the formation of [3H]inositol phosphates in synaptoneurosomes from all four regions of the brain. Neither calcium channel blockers nor receptor antagonists reduced the responses to batrachotoxin. Ionomycin, a calcium ionophore, also stimulated the formation of [3H]inositol phosphates in synaptoneurosomes from all four regions of the brain. A phorbol ester inhibited the formation of [3H]inositol phosphates, elicited by either receptor agonists or by sodium channel agents. The major [3H]inositol-labelled lipid in the synaptoneurosomes was phosphatidylinositol as analyzed by thin layer chromatography. While the hydrolysis of phosphatidylinositol elicited by carbamylcholine resulted in an increase of lipid-labelling with [3H]inositol, sodium channel agents caused a decrease in the incorporation of [3H]inositol. The results indicate that intracellular sodium may have a regulatory role in the turnover of phosphatidylinositol, and that, unlike the receptor-mediated responses, this regulation is present in all regions of the brain.